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SPECIAL FORECASTS AND WARNINGS. WEATHER AND CROPS. 

WEATHER WARNINGS, NOVEMBER, 1919. 

By H. C. FRANKENFIELD, Supcv&ng Poreraster. 

Dated Weatlior BureJu, Washington. DPC. 22, 1913.1 

STORM WARNINGS. 

The storm qf Novmber 19 and 50.-This storm was the 
only great. storm of t,he nicint,li, and, measured by pres- 
sure and wind velocity contlit.ions, i t  was perhaps t,he 

eatest Great Lake storm since November, 1913. It. 
Ellowed tlie abnormal dcvelo~ment of n clisturhancx 
over the Soubliern Plateau at a t,inie when mnrkccl high 
pressure prevailed over t,he ent.ire northern and centrd 
sections of the c.ountry froni the Rocky Mount.niiis t.0 
the At1ant.k Ocean, mid was first not,iced on the morning 
of the 2fit.h RS a very niotlernt,e depression ovcr sout,li- 
eastern Tcsas. By the evening of that day the dcpres- 
sion had moved northward t.o sout,hwestrrn Arkmsns, 
and ressure had fallen decitletllp over 6he ent.ire int.erior 

9:40 . m. advisory warnings for h k e  bhhiga i  were 
issuetf Pressure cont.iniiec1 to fall rnpiclly during t.ho 
night md b tho nioniin,a of t,he 30th the clisturhmw 
had attaine9 the proportions of a gen t  storm, bring 
central at the t,ime oyer nort,liern Illiiiois with a lowest. 
barometer readina of 29.30 inciirs. Winds had incrcnscd 
considerably to tRe eastwn.rt1, hut not to thc northward. 
Storm warnings were at oiicc ordered n.t, all Ln.ke stations 
and strong winds ani1 gales furecast. Northwest wmi- 
ings were orclercd 'for Lakes Su mior a.tid Xlichigaii, arid 

to be changed to nort$west at sunset on Lake H ~ r ~ i i .  
Southwest wn.rnings were nk:o ordered displayed at  13: 00 
noon alona tlie ktlaut.ic coast from Eastport, Me., t.o 
Delaware %reakwat.er, Del., mid sou t,lieitst warnings 
southward to Jdieonvillo, Flu. Small-craf t wn.rnings 
were ordered disphyeil along t'lie east coast of the Gulf 
of Mexico for fresh to moderately strong southwest io  
west winds. 

Special observation tnkcn at 1 : 00 p. ni. showed that 
the storm was still rapidly increasing 111 intensitr, mil at 
3:OO p. m. tlie following wnrning was issued to all Lnlre 
stations: 

"Storm centered 1 :OO p. ni. over ::outlicrn T'l~isconsin, 
greatly increased intensity. Dangerous winds all Ldwa 
toniaht and Sunclav shifting 011 upper Lakes, 1,econiilig 
nortB;west ; generalry sout.li n n c ~  southwest on lower 
Lakes to-night, sliihing to west and nortliwest, Sunday. 
Snow and niuch colder. Caution a11 vessels to obserw 
every precaution for snfet,y." 

The storm was t.lien ceiit,ral over sou t,htwi Wisconsin 
with barometer readings slight.ly below 29 inches, and 
with increasing winds, while to t,lie southward a quick 
recovery in pressure had set in attended by clearing 
weat,her and st,rong winds aiid gales, the strong winds 
extending down to the Gulf const. By S:OOx. m. tlie 
storm center had passed to the northeastwar of Lake 
superior (pressure at Sault Ste h h i e  2Y.5S inches), and 
the barometer was rising as far north as t,lie southern 
limits of Lake IVhhignii. On the moruiw of the 30th 
the storm center was probably some huiickls of miles 
east of James Bay (barometer a t  Father Point, Canada, 
29.06 inches, with fresh winds from the southwest.), and 
the warnings on the Atlantic coast were ordered changed 

of t f ie count,i.y ea.st of the Rocky Mountains, a.iitl at 

southwest warnings for Lakrs A irroii, Erie, a.1~1 Ont,n,rio, 

to nort,hwcat,. The nort,liwest waiqiings were also con- 
t,iimd unt,il sunset on t,he 11 )per Lakes. By the morning 

field of oi ~ w r v a  t.ioii. 
Tlie winds cluriug this st.nrm blew with force ranging 

from fresh g:iles to Iiurricsnes. Tlie greatest hourly 
velocit.ies att.:i.incd on t.he Lnlws were 73 miles at Port 
IIuron, Mich.; S-4 miles nt Detroit, hfich.; SO miles at 
Toleilo, Ohio, niid Bufliilo, PI'. P. ; but notwithstanding 
t.lirat. cst.rcnie velocitics, there was not a single marine 
cn..;unltS-j)rohii1il~- R liit.ltrrt.o unprecedrnted occurrence 
for R at orin of such grwit, magnitude and intensity. 
'J'l!cre WBP, how-pwr. ccmsitlernhle damn e done on shore 

v-~llc-j- and Trnneswe. 1410~ig t.lie At.1antic coast the 
winds were not so 1-ioleilt., Ncw York City reporting a 
mnsiniuni vrlocit.3- o€ 64 mike an hour from the northwest. 

O!/ l f , r  .Ic.tr.r.)r,b,!!/s,--~~~ec.i:~l 1 1). m.-observation on No- 
V P I ~ ~ I T  3 indi<atcrl falling pressure over t.lie Great Lakes, 
nit11 u. rcipici rise to northu~cst., ani1 at  3 j. 111. northwest,- 

~ ( 1 1 1  t;.:al ikrit l  u-csteni Luke Supericw. Pressure continued 
to fcll over the Lakes, and on t,he morning of the 4t.h tl:e 
~1;:!.riiii1w v;iw trstcnc-lcd over ei+ern Lake Superior and 
1,:xi;c fi iiron. Sout.li.v,-est u-nrnings were also ordered 
frir Lake Lrie atit1 :it 3::sO p. m. for Lnke Ontario. Strong 
winds C I C C U ~ ~ C ~  g t ~ ~ ~ d i ~ -  ns forecast. By S p. m. of the 
4t 11 the principnl ccmtrr t i€ t1ist.urbanc.e was over Ont,ario, 
v;ith a secmi1;try one ovcr e:ist.ern Mnrylnnd, and at 9:30 
1:. 111. nortlnw t st.wii wmiii\gs wcre ordered along the 
>:w- khglai~tl coltst, from Poiii t hili th,  H. I., t.o Eastport, 
3?v. By thc  niiwning of tlie 5t.h t,lierc was a single severe 
c!i.itur'O:mr:. just off the Mnswchusetts coast, 1Vlt.h gales 
ti int cfistmderl n.pst.n 2u.d t.ii the nort.hern New Jersey 
c d 1 : w t . .  l h e  storm coiitiiiued nort.hc.astward, and at  9 3 0  
p. m. the n-iiriiiiiga on t.he Mriine coast were changed to 
iiortl!v:cst.. St.rimg u-ini!s occurred on the 5t.h, as fore- 
cast, and i h  pcrsist,ed over t,he ocean to the southwsrd. 
L~x i~~ i id ly  high tides preyailcd during the passage of thiv 
storm, and for :I tliiy or t M I J  after, cicussing great damage 
d ~ i g  the! coast. from New York northward almost to 
JIninr. The d;Lniige was cstiintited at more than 

On the niorning of the 9th a disturbm1c.e from the 
north Pncii-IC. Oc,cm ~ a s  central over western Tesas and 
sn1;dl-crn.ft v, tirnings €or the frcsli to moderately strow 
easterly wii& t h t  f d h l d  %.ere ortlered along the GulS 
COCSL from Uay St. Louis, Miss., to Carrabelle, Fla. 
b y  S r. m. tlie storm ct.nt,cr was over southeastern 
Xelmtsna, with increased intensity, aud at 10 p. m. 
southcast-storm wwninys were ordered on Lakes Su erior 
t ~ n c l  Michigan, and on Lnke Huron from Saginaw, lkich., 
nort,lm-ard. By 1 . h  morning of tlie 10th the storm had 
developecl into a severe one, with its center over southern 
Minnesota, and with strong high pressure over the Middle 
Atltiiitic States and New England, and the southeast warn- 
ings were esteniletl over the eatire Great Lake area, 
sout.11 n.nd scjut,lin-est gnles being forecast. At 1 p. m. 
the stcirm center was over estreme western Lake Superior, 
and a t  3 p. m. ordeis were issued to change d1 warnings 

of Decem1.w 1 t,he storni i ?nil ilisappeared beyond the 

mtl o w r  intrrior clidricts sout,liward t, 7 lrough the Ohio 

st~.~rni nwiiings U'CI'C? ordered €or Litke b i ichigan aiid for 

,. 

1 ,I~lJO,ooo. 
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to southwest a t  sunset, escept along Lake Superior west 
of Houghton, where nortliwest warnings were orclercrl. 
General gales occurred as forecast, the storm cont.inuing 
northeastward toward James Bay. 

On the niorning of the 17th there WVBS a disburbnnce 
off the southeast coast of Florida, ancl advisory wwnings 
of possibly increasing winds were issued. C!onclit.ions 
became somewhat more pronounced by S p. ni., and a t  
9:30 p. m. northwest storm warnings were orcleretl frnni 
Miami to Jacksonville, Fla., and nort.hcast \f-ilrliiIlgs t,o 
the northward as far as Georgetown, S. C. At  thc same 
t.ime a disturhance from the Canadian northu-est, \vas 
central nort.11 of Georgian Bay, with an appwen t teiirlcncy 
toward increrised clevelopment, and at  IO p. m. sout,liwest- 
storm warninoa were ordered from Clcvela.nd, Ohio, to 
Oswego, N. 1 ., nnd strong winds occurred on tho lo\i-c>r 
lakes on the 18th and estended northTi-:ircl c w r  Lnlrr. 
Huron. The South Atlant,ic disturbance ~ ~ ~ i i t i i i i ~ e ~ l  to  
develop, and a t  11 a. ni. of the Isth the nort11c~n.st 
warnings were estencled northwwd t.o Fort R h ( ~ r ~ ,  I’a. 
By 8 p. m. there was a secondary c!l~?iirl):uicc orer 
sou thern New England and nort;lii~--est. imrnings were 
ordered from Sandy Hook, N. J., t,o Provinceton-n, Mass. 
Reports received by radio indicnt,cil the oc?curreiicc- of 
gales a short clist.nnce off the Sout,li At.lmit,ic coilst*. but 
no strona winds mere reported from const st.titioiis. Alt>?ig 
the nortfiern coast strong winds :mi1 gnlrs occurre(1. 

As the low pressure still persiat,etl off tlic At.latlitic 
coast nort,hwest.-storm warnings were idcbretl lit 3 1). 111. 
November 19 from Hatt,era.s, N. t!.. to Atlntitic C’it.j-, 
N. J., bo be lowered at  S a. m. of the 3C)t.li? and nt. t 1’. in. 
the northwest warniiigs from Snntly I-look t.o I’mvince- 
town were ordered conthied for anot.!wr ciny. ‘ h ~ s e  
wnrnings were fully verified. 

From the 21st to the 24th, incliisive, n distm.b:mce 
moved eaut\t-ard over Cnnndn and t , I x  ni~rt~licim t.ier I>€ 

States with increased intensiby, but wit.h it,s crnt.cr north 
of lnt,itude 46”, and no wn.rnings were orrlcretl for t.lic: 
strong w k l s  o€ short dumt,ioii t h t ,  occurred cl uring tlic 
E d  over Lake Erie and southern Lake Huron. At, 10 

m. of that date northwest warnings were ortlercd €or 
Lake Ontario and southvest. warnings cloiig t,lie Ath t . ic  
coast from Delaware Brenlwat.or to Enst.port, Me., the 
st.orm center a t  that time being over northern Ontario. 
These warnings were not, verified, only €res11 t.0 niotlrrat,ely 
strong winds occurring. 

On the evening of the 24th another northwest.ern clis- 
turbnnce wa.s central over enstern I<nnsi?a in 1nocicl.n t,c+ 
form, with a cold high a.re8 clereloping rapidly to north- 
ward, and a t  10 : 00 p. m. iiorelienst.-st.cirni wnniings wc‘rc 
ordered on Lake Superior and nortlicrn I d : e  hhcliigiui, 
snow, with strong nort,heast t.0 north winds being fore- 
cast, to be followed by a, cold wave on t,lie night, of the 
25th. On the morning of the 2St.h t.he centm of t.he dis- 
turbance was over southern Michigan, with nboii t, t,he 
same intensity, but the cold high nren to the ~iort~hwest- 
wa.rd had increased decidedly in m:ignitutle and intensitmy, 
and northwest warnings were accclrclingly orc-!erec-l for 
southern Lake Michigan and Lakes Huron a.nd Erie, fore- 
cash of snow with a cold wa .~e  heiug insl1.itlc?il in t.hc 
warning. -4t 3 . m. the warnings on Lake Suyerior and 
northern Lake dchigan were chnnged to nort.hwcst,. The 
storm did not develop further, nntl the wlrniiigs for the 
lower Lakes were not verified, nltliough t h y  were fzl1~- 
justsed on the u per Lakes. This disturhn.ncc cstcnded 
1n trough sha. e P rom northeast to sout4hmest., and on t.lir 
morning of ?!ovembef 26, H, secondary ctevclopment of 
the southwestern section was central over eust.ein Ken- 
tucky, with continued cold and still higher pressure to 

P 

the northwestward, and a t  3 :00 p. m. northeast warnings 
were ordered on the lower Lakes, stron northeast to 
north wind, with snow, being forecast. fhese warnings 
were verified for the most part. 

M w i ~ w  cusita7ti~s.-Sonic cnsualties occurred alon the 
sout~liem New Englmd coast during t,he high win d s of 
Novemher 5 mid 6, but there were none on the Great 
Lakes, enxq) t on Superior, where, unfortunately, several 
ninjor disasters occurred, with the loss of a considerable 
nu nil, er of li vcs . 

Pvwim ~iori7ms.-A w-nrniiig of increasing northeast 
winds hecoming strong hy November 14 or 15, was sent 
to the Pannma Canal Zone on the 13th. Strong north 
winds occurrecl for s r ~ r r a l  clays, but, contrary to previ- 
ous espericiice, t h y  hegun from 34 to 36 hours earlier 
t h i n  1ir.d h c n  furwast. The inssimurn wind velocities 
rcport cd by Mr. R. %. IGrkpti trick, chief hydrographer 
of tlir (’anal Zonci ww 35 miles mi hour from northeast 
Et ( ‘ o h  011 Morrmbcr 13 ant1 50 miles an  hour from 
Jii:rtii :it C‘:ipe Muln c m  tlie 1:3tli. Tlic type of pressure 
distribution prevailing when the warning WRS issued was 
one of gcner:tlly strong ancl high pressure over the 
I’nited Stiites with tile crest, over the west Gulf States 
m c l  low prcssurc over tlic C‘arihhenn Sea and the Middle 
Lltlt:ntic 0ce:in. 

COLD \\’dVES ASD FIWSTS. 

AIltliougll the high area on tlie second clay of November, 
follim-ing the.diat~urlmnce of the few prerious days was of 
niriderate cliarsctcr only, the accompanying temperatures 
tu w&wtml ivcrc rather low, and m-nrnings of frost for 
tlie milrning of X‘ureniher 3 were issucd for the lower 
Lake region, the upper Ohio Valley, Tennessee, the 
higher districts of the C::roliiins, the middle Atlantic 
Stntcs and southern ?Sew Englnncl. These frosta oc- 
curred grnemlly a s  forecast, escept in the Carolinas. 
Tlicrr were no other frosts of consequence for some time, 
exwjrt the Idling frost of the morning of the 5th over the 
Ohio 1-alley, for which no warnings had been issued, 
although niucli colder weather had heen forecast. 

Tlic lirst, colcl-wni-e w-nriiing of the month was issued 
nii .the cveiiin~ of the 11th and covered Michigan and 
Tndinna. At, h e  time a nioclerate disturbance was over 
southenst Kansas moving northeast, with a cold and 
cstensive h i 4  nrra covering the northwest. On the 
morning of tEe 13th, with the center of disturbance over 
upper hfichigan, tlie cold-wave warnings were extended 
through the western upper Lake region, the Ohio Valley, 
Teniirssre, and thc lower Mississippi Valley. A moder- 
ate cold w a w  followed on tshe nloriiing of tAhe 13th, except 
in eastern lower Michigan and tlie lower Mississippi Val- 
le!-, wlirre tlie €d l  in temperature was not sufficient to 
justify a cold-n-me wwning, although the temperatures 
were quite low for the season. High pressure and low 
ttmperaturrs prevnild oTer the interior of the country, 
and cold-wme, frer~in~-tcmper,zture and frost-warnm 
wrre issued quite genernllv for the middle and sout 
Atlantk and the east. Gulf states. These warnings were 
also verifier1 on the morning of the 14th, escept alon the 

cloutlv wentlier continued. Frost-w-nrnings were again 
issue(\ for South Ciirolinn, northern Florida, and the east 
Gulf Stntes, and were verified on the morning of the 15th 
escept in northenstern Florida. 

Not,hihing further developed until the evening of the 24th 
when high and rising pressure and low and falling tem- 
peratures prorailed over the Cenadian Northwest, and a 
disturbance of fair proportions was over the lower Mis- 

T 
south A t h t i c  coust, and over northern Florida, w 5 ere 
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souri Valley movin eastward. Cold-wave warnings were 
issued at 10 p. m. for Michigan, and estended on the fol- 
lowin morning over the western lower Lake region, the 
Ohio 5 alley, Western Tennessee and estreme northern 
Mississigpi. A secondary disturbance developed during 
the ni t of the 24th-25th over the lower Arkansas Val- 
ley, w B ile the northern disturbance moved slowly, ant1 
pressure over the Middle Atlantic States rose consider- 
ably. The fall in temperature wa.s conset ueiitly inter- 
rupted, and the cold-wave w-arnings failed generally of 
verification. 

By the evening of November 26, pressure WRS fiilling 
over the Atlantic Ocean, was low over the Atlantic Sta.tes 
with high temperatures and still abnormdly high over 
the northwest. Cold-wave wa.rninas were accordingly 
ordered for the Middle and South Aaantic States, esce t 

western high area moved ra id1 7 eastward, causing north- 
east winds, wit,h generally c Pi ou y weather, and there were 
no cold waves. 

Following the Tea t  storni of November '79, cold-wave 
warnings were or%ered for the Lake revion, the Ohio and 
Mississippi Valleys, and the Atplantic gtat.es as fur  south 
as Georgia. These marnings were a.lmost entirely veri- 
fied by the O ~ C U I T ~ I W ~  of a. genertd cold wave over t.he 
districts coTered by the w~i.rnmgs. 

Florida. It happened that an offshoot from the nort. K - 

'A-ARNINGS FROM O1'IIF;R UISTSTOTS. 

Chicago U?l., Forecast Distrirt.-The. month w-as 
marked by ra id storm movement over the district durinv 

more or less preci itation and variable temperat.ure, 
while in the secon a decade the conditions were much 
different, as a rule, moderate temperature and fair 
weather, in fact the so-called Indian summer type then 
prevailin , especially in the eastern and southern por- 

The mean temperature for the entire month was far 

the first and t 9 iird decades, with unsett,led conditions a.na 

tions of t t e forecast dist,rict. 

below the normal in the Northwest, and 
the normal in all portions of 
Michigan region and middle 
lowest temperature recorded 
Dak., and Lander, Wyo., and zero temperatures es- 
tended well into the central Great Plains. 

At the beginning of the month all crops had fully 
matured and had been harvested in ractically all por- 

and southern Missouri and, as a consequeuce, frost- 
were necessary only in the last-named sections. "%%,E lst, advices for frost were sent to these pkces 

in advance of a cold wave pushing eastward, and heavp- 
to-killing frosts were reported on the morning of the %I, 
thus terminatin the frost-warning season for 1919. 

The first col&ave warnin of the month was issued 

Alberta on the morning of that day, advices ?wing. sent 
to northern and western Minnesota, Kansas, Illinois, 
Missouri, and Wisconsin, and the eater portion of 

perakves noted this season were then reported froin 
the Plain States eastN-ard over the up er Mississippi 

recovery thro hout the middle western sections. !ky 

the northern Plains States, and, although colder weather 
was predicted for the area affected, the marked fall in 
temperature was not anticipated. Warnings, more- 
over, were issued on the morning of the 6th to the district>s 

tions of the district, exep t  southern P llinois and eastern 

on the 3d in advance of a co 9 d wave which a peaxed hi 

Iowa, and by the morning of the 4 t  T the lowest tem- 

Vdley. The cold wave, however, was fol P owed by ra id 

the morning Y the 6th another cold wave overspread 

to the sout,li and east as far as the Mississi pi River in 

but because of the passage of the high-pressure area far 
t,o the north, with acconipan ing unsettled conditions 
and northeast winds, the col dr wave was rapidly dissi- 
pated. 

On the mimiin? of the '7th a depressivn mas centered 
over t!ie middle plat.eaii, and, as it xwnised to develop 

sl!iftiq t,o ntndierly ~nd by colder weather, precautionary 
aclrices were sent, t,o live-stack interests in Wyoming, 
Sout.11 Ihliot.tt, Nebraska, and Ihisns.  At the s m e  
t,iiiie c d d - ~ a ~ e  wxninp were issued to sta$ons in 
northern and central port.ions of the Great, Plrtlns. By 
t1:e nioiiiing of the $Mi the center of the disturbance had 
reached Texas. It then changed its coiirse and moved 
directly nortlieast,w.c-erd, accompanied by shifting gales 
and colder weatlm-, with snow on its western side. By 
the 11th unot,lier cliht.urlmme hail appeared in the plateau 
w1iii:h advanced rapidly etLstwartl and was followed by a 
cw~d wave over t,lie gretiter pwt,ion of this forecast his- 
t rict. C'olil-wive warnings w r e  i?;sued to niost st.at.ions 
w i l  in advnnce of t,lie fall in toniper?rat.ure, and at  the 
sniiie time specinl advices were sent' ta stock interests in 
\qyoining, Nebriwlia, rind limtllsas of snow and st,rong 
pcirt.lidy winds, ais well :is cold weat,her. This wave 
jwovc~d gcncvul and umisiinlly s:(~wrc for the sewon of the 
yval.. 

'L'lieii t%n.;urcl a pwicd oi compwat.ively settled weather, 
and it was not u t i 1  tSie nio1iiin.r of the 24th that another 
cold wave ap~~carrccl in the Brit,isli northwest. This 
rapidly forced it,s way si:nit;limnrcl over trhe Great Plains 
and upper Mississippi Yallcy, wit,li a decided fall in 
tmiperature and rat,lier s t r l~ ig  nrn.therly winds and 
some snow; but in t,he sections east' and south the severe 
conclitions were not felt., as the cent,er of the Iiigh-pressure 
area reinained far to the north, wit'li resuhng northeast 
winds and cloudy weather. Cold-wave warninqs and 
aclviccs to stock int,erest.s were, however, t,elegm$ied to 
the sect,ions afFectecI well in advance of the storm. 
A diut,urbnuce, centmered in the west Gulf region on 

t.he %til, nioyed cliredy nortlieastward over the upper 
Lakes by the 2!1th, and, ns at, the same h e  a cold wave 
had appeared in the British Northwest, warnings were 
issued to live-st,ock int,erests in the Plains States on the 
moiiiing of the %Ji,  and cold-waye warnings on the 29th 
to poi1it.s in the upper Miusissippi. Valley eastward over 
Illiwis and Wisconsin. A s  t'l ie t,eniperature had risen 
consideraldy in the Middle Qt.at.es in advance of the dis- 
turbance, the emuing falls in temperature were quite 
marked, and the accompanying gales were severe. 

The month closed with unusually low temperatures 
over the ent,ire forecmt, clist,rict.-H. J .  Cox. 

Xt.w Orlcaiu (La) ., F'oracclst Distrid.Ctorm warnin 
for strong northerly winds wer0 ordered displayed on tE 
e.& const of Tesm on the 13th nnd 27th, because of areas 
of hi h i  barometer moving southward. The winds attend- 
ing t 5 ese HIGHS, however, were not very strong on the 
coast, althouuh moderate gdes  hiwe occurred reviously 
with mrps 07 similar barometric gradient. 80 general 
storni without warnings occurred. 

Smd-craft warnings were dis layed on the Louisiana 

on the 2%h, and were justified. 
Cold waves of unusirsl severity for the season occurred 

in the northwestern portion of the district but did not 
reach the coast sections. 
On the p. m. map of the 3d, a trou h of low pressure 

was over the Mississippi Valley an8 the West Gulf 

ant.icipation of the eastward movement o P this wave; 

in its iiioveiiientm so~t,lieast\v~~rd and 1 ,e followed by winds 

and Tesas coasts on the 9th an s on the Louisiana coast 
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States and a moderate area of high pressure and colder 
weather overspread the eastern slope of the northern 
Rocky Mountain Region. On these conditions, cold- 
wave warnings were ordered for the Tesns Panhandle, 
Oklahoma, and Bentonville, Ark. The temperature 
dro ped sharply on the 4th but was not low enouoli for a 

area of low pressure from the North hcif ic  coast, w ich 
was central over southeastern Wyoming on the morning 
of the 5th. 

On the morning of the 8th a well-defined area of low 
pressure was central over northeastern New Mexico and 
an estensive high area was over western Canada. Cold- 
wave warnings were ordered for the same area as on the 
3d and were extended, after the receipt of special obser- 
vations, over northwestern Texas as fw east as Dallas. 
A cold wave occurred in the extreme northwestem or- 
tion of the district, but before it could ostend fart R er, 
the southwestern low, which at  first moved southward, 
changed its course and moved northeastward slid tho 
hi h pressure diminished rapidly. 

%wing the afternoon of the 11th an area of high 
ressure and colder weather was moving southeastward 

from western Canada and Montnna, preceded by a shal- 
low trough (if low pressure. Cold-wave warni s were 
ordered, on the 111. intip, for Oldnhoma, Ar 5 ansas, 

were extended t l e  nest morning over northern Louisiana 
and the remainder of Texas except the immediate coast. 
These warnings were verified. 

The p. m. map of the 34th showed an area of high 
pressure moving southward from the interior provinces 
of western Canada, receded by low pressure over the 

Xrd-wave warnings were issued for Oldahoma and the 
Texas Panhandle. The warnings were extended on the 
morning of the 25th over Arkansas, and at  night over 
northern Louisiana and the northern portion of east 
Tesas. Low pressure developed over the southern 
Rocky Mountnin Plateau and revented the cold wave 
from reaching the southern an i$ eastern ortions of the 
distric,t, although a cold wave occurrecf in Oklahoma 
and northwestern Tesas. As the cold wave still threat- 
ened on the morning of the 26th, midday special obser- 
vations were obtained and cold-wave wtmings were 
issued for the entire district except southern Louisiana 
and the southeastern ortion of east Texas, but the 
warnings were estende: over the southeastern portion 
of east Texas on the night of the 26th and southern 
Louisiana on the morning of the 27th. 

wave would bs severe in Oklahoma and northwestern 
Texas, with strong northerly winds. Conditions oc- 
curred 8.5 forecast in the northwestern portion of the clis- 
trict, but the cold wave reached only the interior por- 
tions of Texas and did not extend over Arkansas and 
Louisiana. The southwestern LOW after being forced 
southwestward to the southern California coast, moved 
eastward, preceded by a ra id fall in pressure over the 
area dominated by the higl, preventing the cold wave 
from extending farther. 

Livestock interests were advised of cold-wave warnings 
and severe conditions. 

Frost warnin were issued for the northern portion of 

month were bein issued only for the southern portions 
of Louisiana an$ east Tesas. Warnings of freezing 
temperature were issued when indicated. Most of tho 

%. an 
col 1 wave, the change to colder beino neutrulizez b 

west Texas, and t g. e northern portion of east Texas, and 

er Mississippi Va R ey and the southern Plains States. 

The warnin 
issued in the afternoon of the 26th stated that the col d 

the district eitry F in the month but by the close of the 

warnings of frost or freezing temperature were veriiied. 
Frost warnings were issued on the lst, 4th, loth, 12th, 
13t,b, 14th, 29th, and 30th.-R. A. D ke. 

Denver (C‘olo.) Forecast Dishict.-T!e snowfall was 
unusually heavy for November over the northern half of 
the district, and heavy rains occurred in Arizona durin 

water in the Gila River. Several cord waves occurred; 
they formed quickly and developed intense cold along 
the middle eastern Rock Mountain slope, while in 

of the cold was belated. 
Among the important warninw, which were fully ver- 

ified as a rule, were the live-stocx warnings issued on the 
morning of the 8th for eastern Colorado, the cold-wave 
warninus issued on the morning of the 11th for eastern 
Coloraxo, and the cold-wave warnings of the 26th for 
south and west Colorado and estreme enstern New Mex- 
ico, extended on the morning of the 27th over southwest 
Colorado, northwest New Mexico, north-central and 
northeast Arizona, ancl southeast Utah. On the morn- 
ing of the 28th a warning was issued for freezing temper- 
ature in western ancl southern Arizona. This warning 
was full verified. Several local colt1 waves occurred for 

designation of “ cold wave.”-Frederick H. Branden6urg. 
San Francisco (Calif.) Forecast District.-The pres- 

sure distribution prevailing over this district during 
November was unfavorable for precipitation exce t in 
western Washington. The pressure continued hi E, or 

region during the greater ortion of the month, and the 

casional depression moving southeastward over Alberta. 
This ty e of ressure distribution is not uncommon in 

ber. It is one that causes fair and pleasant weather with 
warm days and cool nights in California and the Plateau 
re ion. 

Auring the fiist week the storm movement was sufE- 
ciently far south to give precipitation over the northern 
portion of this district, but from the 8th to the 28th, the 
storm passage was farther north and very little precipita- 
tion occurred except in western Washmgton. On the 
25th an area of low pressure developed over the southern 
Plateau, increased rapidly in intensity, ave rain in 

tion with a storm appearing over British Columbia on 
the BSth, caused light but eneral preci itation in other 

Frosts occurred fre ueiitly in the interior of California 
but were not of s&cient severity to c a w  materid 
damage. Frost warnings were issued for the interior of 
California on the 9th to lath, inclusive, and on the 27th 
and 28th, and in southern California on the 29th and 
30th. 

Storm warnings were ordered at the mouth of the 
Columbia River ancl Washington stations on the lst, 
3d, 6th, and lath, from San Francisco to Eureka on 
the 36th, and from Port Hm-ford to San Diego on the 
37th. On the 26th and 37th fresh to whole northerly 
gales prevailed over noi.tliern California, knocking some 
oranges off the trees and wrecking a few small fishmg 
boats in Monterey Bay. The winds during this storm 
attained a very high velocity, but the time1 warnings 

ti‘. H. Willson. 

the latter part of the month, causino remarkably hig % 

southwestern Colorado an K adjacent region the coming 

which t 9 le forecast was confined to “colder” without the 

comparatively high, over California and the P f ateau 

storms movin southeast F rom the north Pacific passed 
inland througi f northern British Columbia with an oc- 

Septem B i  er an October, but seldom prevails in Novem- 

southern California on the 26th and 27th, an % , in conjuuc- 

sections of this district unti 7 the close o P the month. 

undoubtedly prevented serious damage to s t ipphg.- 


